Dexamethasone treatment reduces astroglia responses to inserted neuroprosthetic devices in rat neocortex.
Microfabricated neural prosthetic devices hold great potential for increasing knowledge of brain function and treating patients with lost CNS function. Time-dependent loss of brain-device communication limits long-term use of these devices. Lost CNS function is associated with reactive responses that produce an encapsulating cellular sheath. Since early reactive responses may be associated with injuries produced at the time of device insertion, for example, vascular damage and disruption of the blood-brain barrier, we tested the effectiveness of the synthetic glucocorticoid, dexamethasone, in controlling insertion- and device-associated reactive responses. Dexamethasone (200 microg/kg) was administered as subcutaneous injections for 1 or 6 days beginning on the day of device insertion. Single shank microfabricated silicon devices were inserted into pre-motor cortex of adult rats. Reactive responses were assessed by immunohistochemistry for glial fibrillary acidic protein (astrocytes), CD11b (microglia), and laminin that labeled extracellular protein deposited around the insertion site and in association with vascular elements. Data were collected by confocal microscopy imaging of 100-microm-thick tissue slices. Reactive responses in vehicle control animals were similar to non-injected control animals. Dexamethasone treatment profoundly effected early and sustained reactive responses observed 1 and 6 weeks following device insertion, respectively. Dexamethasone treatment greatly attenuated astroglia responses, while microglia and vascular responses appeared to be increased. The 6-day treatment was more effective than the single injection regime. These results suggest that anti-inflammatory agents can be used to control reactive responses around inserted neural prosthetic devices and may provide a means to insure their long-term function.